Oxidative stress caused by ozone exposure induces loss of brain repair in the hippocampus of adult rats.
Oxidative stress is involved in many neurodegenerative diseases. Chronic ozone exposure causes a secondary increase of reactive oxygen species, which cause an oxidative stress state in the organism. Ozone is one of the main components of photochemical pollution. Our purpose was to test that oxidative stress caused by chronic low doses of ozone, by itself, alters adult neurogenesis and causes progressive neurodegeneration in the hippocampus, which actions lead to the loss of brain plasticity in the mature central nervous system of rats. Animals were exposed to an ozone-free air stream and for 15, 30, 60, and 90 days to low doses of ozone to cause oxidative stress. Each group was then tested by (1) a spectrophotometer test to quantify lipid peroxidation (LPO) levels; (2) immunohistochemistry testing against doublecortin, Neu-N, p53, microglia, and glial fibrillary acidic protein; (3) Western blot tests for doublecortin and Neu-N; and (4) a one-trial passive avoidance test. Our results indicated that ozone causes an increase of LPO levels, morphological changes in the nucleus and the cytoplasm, and cell swelling in neurons. The Western blot shows a decrease for Neu-N and doublecortin. Activated and later phagocytic microglia and an increased number of astrocytes were found. There was a memory deficiency positively related to the amount of ozone exposure. These alterations suggest that oxidative stress caused by low doses of ozone causes dysregulation of inflammatory processes, progressive neurodegeneration, chronic loss of brain repair in the hippocampus, and brain plasticity changes in the rat analogous to those seen in Alzheimer's disease.